Data from Atmosphere Explorer D for 'ĉp eriods of strong northward interplanetary magnetic field show the following characteristic behavior in tau the dayside magnetospheric cusp region: Energy-"4'n time. spectrograms of suprathermal positive ion
•400.4 u fluxes exhibit a characteristic 'V' pattern as the N spacecraft moves toward higher latitudes; that is, w with the peak in the energy spectrum falling in
•e o r energy and then rising again.
Convection velocities follow this pattern closely with strong east- Early results in the study of the low-altitude H ca magnetospheric cusp region revealed the occasional^' w Xô ccurrence of a systematic variation of positive-.4 ti = do ion energy spectra from harder to softer and then 4 W ro d4 to harder again as the cusp was traversed in lati7°°e a ss tude. This 'V' signature was first noted by Heikkila and Winningham (1971) who referred to it as a "butterfly" pattern. The Atmosphere Explorer D (AE-D) mission has given us the opportunity to investigate this phenomenon along with associated effects observed in ionospheric convection patterns and in the interplanetary magnetic field (Iff). The statistical relationship between the occurrence of the cusp ion 'V' patterns and the DW is reported separately by Reiff at al (1979) who established a strong correlation with northward IMF components. The study reported on in t this paper investigated the ionospheric convection patterns that accompany the 'V-shaped ion precipitation patterns. Table 1 , which reflects a rather strong dependence of Region 1 and Region 2 current densities on magnetic activity but no such dependence of cusp region currents. Implicit in this study is the identification of periods of strong northward IMF as magnetically quiet.
Experimental Results

An
In Figure 4 are plotted electric equipotentials calculated with the model described above for quiet conditions (top panel) and disturbed conditions (bottom panel). Also shown are the corresponding flow directions. The voltage drop between adjacent equipotentials is the same for both panels of Figure 4 ; therefore, it is immediately evident that much stronger flows result in the disturbed model. Also clear in comparing the two plots of Figure 4 is the appearance of much stronger poleward flow components in the throat region (near the noon meridian and just poleward of the Region 1 current system) for the disturbed
CA".
Examining now the post-noon 0,13 hrs MIT) region of the flow pattern for quiet conditions (upper panel) of Figure 4 , we note that as one moves poleward the three distinct flow regimes found in Figures 2 and 3 appear. That is, westward flow equatorward of the Region 1 current system, eastward flow between the cusp region and Region 1 systems, and sunward flow near and just poleward of the cusp region currents. The character of the two flow reversals is also reproduced properly; that is, a 180° shear reversal at the Region 1 system and a more gradual rotation of the flow near and poleward of the cusp region currents. It is worthy of note that in the quiet-conditions plot of Figure 4 (top panel) the region of sunward flow is-much more localized to the day of the polar cap than in the previouo mode...; A Burke etal and Maezawa et al (1979) .
T
Some qua]itative features of the 'V' signatures of precipitating ion flux-as in the cusp region can also be explained in terms of the quiet-time model of Figure 4 . Assume that injection of solar-wind ions into the cusp occurs at a region of weak magnetic field at the high-latitude dayside magne,Dpause (neutral point entry) and that this region maps magnetically down to the ionosphere to a region near the noon meridian and overlapping the 0 -0 contour of Figure 4. During transit of the ions from the magnetopause to the ionosphere they would convect away from the noon meridian (east and west) while converging toward the 0 -0 contour, as shown by the flow contours of Figure 4 (upper panel). At the same time cross-field diffusion, driven perhaps by the turbulence that is generally present in the cusp, would tend to transport the ions both equatorward and poleward from the injection latitude. The lower-energy ions would spend more time in transit from the magnetopause to the ionosphere and hence would tend to accumulate near the 0 -0 contour. Also. as noted by , the more energetic ions would diffuse more rapidly away from the injection latitude since the diffusion velocity is expected to increase along with the ion gyroradius. These effects would tend to form a 'V'-shaped ion energy-latitude precipitation in that the highest energy ions would cover the widest range of latitudes. Other possible ion injection mechanisms are discussed by Reiff et al (1979) . ORIGh ,, U, PA OF POA O R QUAi.CrY
